Sequestosome 1 mutations in Paget's disease of bone in Australia: prevalence, genotype/phenotype correlation, and a novel non-UBA domain mutation (P364S) associated with increased NF-kappaB signaling without loss of ubiquitin binding.
Previously reported Sequestosome 1(SQSTM1)/p62 gene mutations associated with Paget's disease of bone (PDB) cluster in, or cause deletion of, the ubiquitin-associated (UBA) domain. The aims of this study were to examine the prevalence of SQSTM1 mutations in Australian patients, genotype/phenotype correlations and the functional consequences of a novel point mutation (P364S) located upstream of the UBA. Mutation screening of the SQSTM1 gene was conducted on 49 kindreds with PDB. In addition, 194 subjects with apparently sporadic PDB were screened for the common P392L mutation by restriction enzyme digestion. HEK293 cells stably expressing RANK were co-transfected with expression plasmids for SQSTM1 (wildtype or mutant) or empty vector and a NF-kappaB luciferase reporter gene. GST-SQSTM1 (wildtype and mutant) proteins were used in pull-down assays to compare monoubiquitin-binding ability. We identified SQSTM1 mutations in 12 of 49 families screened (24.5%), comprising 9 families with the P392L mutation and 1 family each with the following mutations: K378X, 390X, and a novel P364S mutation in exon 7, upstream of the UBA. The P392L mutation was found in 9 of 194 (4.6%) patients with sporadic disease. Subjects with SQSTM1 mutations had more extensive disease, but not earlier onset, compared with subjects without mutations. In functional studies, the P364S mutation increased NF-kappaB activation compared with wildtype SQSTM1 but did not reduce ubiquitin binding. This suggests that increased NF-kappaB signaling, but not the impairment of ubiquitin binding, may be essential in the pathogenesis of PDB associated with SQSTM1 mutations.